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ROADMAP FOR COMPLEX LANDSCAPE

Highly-advanced 
functional materials

More and more 
pressing climate 
anxiety



Visions of sustainable, 
just and resilient 
societal future

Materials 
research 

and 
education

Unsustainable future 
scenarios

Materials Regime in Transition:
Industry,  policy, science

What to develop?

What to replace?



Energy storage 
without critical raw materials (CRMs)
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EU demand for lithium batteries 
powering our electric vehicles and 
energy storage set to 

increase 12 times by 2030 
(21 times by 2050).

ȭȪʮ ōģ ŲĪĎ ƑōũŁĊʀŬ 
cobalt is extracted 
in the Democratic 
Republic of Congo, 
while 60% is refined 

in China.

China dominates the 
world natural 

graphite production 
with a share of 67%. 

in China.

CRMs in energy storage

The extraction of 
rare metals impact 

on local ecosystems 
and communities, 
e.g., causing water 

shortages.

Critical Raw Materials Act



Our CRM-free bio-derived battery

Hard carbon 
anode

Cellulose-based 
hydrogel electrolyte

Organic radical 
polymer cathode

Abundant bio-based 
resources

Excellent safety

No critical raw 
materials



Instead of burning for 
energy, lignin can 
store energy 
increasing resilience 
and adding value

Hard carbon 
anode

Organic radical 
polymer cathode



Living within 
planetary boundaries 

by defossilizing 
construction



Defossilize construction

Better insulation could 
save almost 50% of total 
annual heating energy 
consumed (777 TWh).

Versatility

Insulation 
properties

Local sourcing 

Recyclability and 
circularity

Advantages of 
bio-based materials

Energy performance of buildings directive

around 40%
of energy 
consumed in the 
EU is used in 
buildings

+/- 80%
of energy used in 
EU homes is for 
heating, cooling 
and hot water

around 50%
ōģ D¾ʀŬ ĤëŬ 
consumption is 
attributable to 
buildings 



Functional heat and sound 
absorbing materials

Invasive plants

toGARDEN 
LUPINE

COMMON
REED



Performance of these materials 
already exceeds the state-of -the-art 
standard construction materials!



Time to 
rethink textile 
industry is now



Painpoints of current textile industry

5 million tonnes 
of clothing discarded each 
year in the EU - around 
12kg per person

1% 
of material in clothing is 
recycled into new clothing

EU's Strategy for Sustainable and Circular Textiles

Fashion brands are now 
producing almost twice the 
amount of clothing today 
compared with before the 
year 2000. 



Textile innovations from Finland
INFINITED FIBER, 

INFINNA

IONCELL

SPINNOVA

FORTUM 
BIO2 TEXTILE

METSÄ SPRING
KUURA

NBG
NORRATEX



Textiles combining high value and advanced functionalities 
Integrating biodegradable sensors for multifunctional wearables



Weather-adapting interiors 
for climate -adaptive buildings



OPERATING ACROSS TIME SCALES 
-  accessing past and future



A N D

T R I A L

E R R O R



W O V E N  
S A M P L E

Warp / 100% Co, Nm 34,2

Weft / HandspunLupine Yarn

WeaveStructure / Rib 4-4



HUMIDITY-RESPONSIVE FABRICS 
from local invasive plants





MATERIAL 
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BREAK THE VISION 
OF WELLBEING 
EUROPE



EARLY-STAGE INNOVATIONS CONTRIBUTING TO 
MATERIAL WELLBEING OF FUTURE EUROPE

We can build batteries from fully local 
materials

We can significantly increase the energy 
performance of our buildings and combine it 
to increased living comfort

We can rethink our textile industry and 
increase the health and preventative health 
care services for the aging population

We can build the financial support systems to 
speed-up from lab to market and level the 
playing field for sustainable innovations to 
be valued







HAPPY AND 
RESILIENT 
EUROPEFORGING 

VALUE-BASED 
EMPOWERMENT 

AND TRUST

RADICAL 
INTERDISCIPLINARITY


